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MITRAL VALVOTOMY FOR PHYSIOTHERAPISTS
By ELLIS S. FINNEY}
Melbourne.
only. They open to allow the passage of
blood from one chamber to the next, and
close to prevent the regurgitation of blood
back to the original chamber.
The mitral orifice is the communication
between the left auricle and the left ven-
tricle, and is surrounded by a fibrous ring,
known as the atrio-ventricular ring. The
Initral valve consists of two cusps or cur-
tains, which are attached to the circum-
ference of the atrio-\ entricular ring. and
have free edges stretching across the mitral
orificE. The papillary muscles, projecting
from the internal muscular wall of the left
ventricle, become tendinous (Chordee ten-
dineee) and pass up to their insertions in
the free edges and ventricular surfaces of
these cusps. During ventricular relaxation
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ANATOMY.
The heart consists of four chan1bers:
the right and left auricles and the right
and left ventricles. The auricles are com-
pletely separated by the interauricular
septulTI, and the ventricles by the inter-
ventricular septun1, either side of the heart
forming an independent unit. Each auricle
comprises the atrium or main chamber
and the auricular appendage, a projection
from the atrium. It is very difficult to
represent the heart and large blood vessels
diagramtnatically. as the two sides of the
heart are superimposed upon one another,
so, for the purposes of clarity. they have
been separated in the accompanying dia-
graIn (Figure I). Each auricle and ven-
tricle together form what is virtually a
V-shaped tube. The ventricles provide the
Inain pumping power, and their walls are
n1uch thicker and stronger than those of the
auricles. As the pressure in the pulmonary
circulation is only one-sixth to one-quarter
of the pressure in the systemic circulation,
the right ventricle has much less work,
pumping blood at this lower pressure
through the lungs, than has the left ventricle.
Normally, therefore, it has much thinner
walls than those of the left ventricle.
The site of each of the four valves of the
heart is as follows. The tricuspid valve is
situated at the communication between the
right auricle and the right ventricle; the
pulmonary valve is situated at the C0111-
munication between the right ventricle and
the pulmonary artery; the Initral valve is
situated at the comn1unication between the
left at1ricI~ and the left ventricle; and the
aortic valve is situated at the comtTIunication
between th~ left ventricle and the aorta.
N01 mally these valves are so constructed
that blood can flow in the forward direction
This paper is an attempt to give an
overall picture, as seen by the physio-
therapist, of the preoperative and the post-
operative condition and management of a
patient undergoing mitral valvotomy.
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the cusps drop down against the ventricular
wall, leaving an opening large enough to
admit two fingers and allowing a free
passage of blood from the left auricle to the
left ventricle. On ventricular contraction,
regurgitation, backward flow from the left
ventricle to the left auricle, is prevented by
the rising upwards of the cusps so that
their free edges becon1e applied to one
another, creating a watertight Closure
(Figure II, A and B). With the opening
and closing of the valve, the outer portions
of the free edges of the cusps separate and
come together like the blades of scissors.
The portions which perform this scissor-like
movement are called the conlnlissures
(Figure II).
MITRAL STENOSIS.
Mitral stenosis is one of the effects of
rheumatic disease of the heart. The essential
lesion in the mitral valve which produces
the narrowing, is permanent fusion of the
comnlissures, so that the scissor-like lllove-
ment of separation cah no longer occur.
The orifice is therefore reduced to a small
buttonhole-like slit betwen the central parts
of the edges of the cusps which are still free.
The buttonhole orifice nlay be so small
that, instead of admitting the normal two
fingers, it will barely adn1it the tip of the
index finger (Figure II, C and D). How-
ever, rheumatic heart disease, in sonle cases,
affects the mitral valve differently, so that
it 'iVill not close completely, and the patient
suffers froin n1itral regurgitation. The
disease ll1ay also affect the aortic and tri-
cuspid valves and the nlyocardiunl, but all
these lesions are beyond the scope of this
paper.
The narrowed orifice of the valve in
n1itral stenosis obstructs the flow of blood
£ron1 the left auricle to the left ventricle.
Blood tends to bank up in the left auricle,
enlarging this chalnber and increasing the
pressure within it. This pressure is trans-
mitted back to the puln10nary circulation
and finally to the right ventricle, which,
therefor~, has to punlp tnore powerfully.
Con,;eqnently in patients with n1itral stenosis
the left auricle and the right ventricle are
enlarged and hypertrophied and the lungs
are congested. Where there is marked pul-
monary congestion patients may suffer
attack" of severe dyspncea, especially at
l1ight (cardiac asthnla), which can progress
to acute puhnonary cedelna with hcemoptyses.
Pneun10nia and bronchitis Inay also occur
a? SYl~lptonls of the poor pulnl0nary
CIrculatIon.
The strain on the left auricle frequently
leads to auricular fibrillation-irregular con-
tractions of the auricle. Blood clots can
then for111 in the auricle and, if portions of
these break loose, en1boli nlay travel via
the carotid artery to the brain, causing an
obstruction in the cerebral circulation and
possibly hemiplegia. Usually the strain on
the right ventricle ultin1ately leads to its
dilatation and failure Then because it is
unable to cope adequately with the blood
returning froul the systemic veins through
the right auricle, the venous pressure rises,
and the patient develops congestive cardiac
failure. The reduction in the bore of the
mitral valve produces a consequent reduc-
tion in the amount of blood which it is
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possible for the heart to pump through that
valve at each heart beat. In advanced con-
ditions the heart is much enlarged, the myo-
cardium of the left auricle in particular
becoming hypertrophied in its unceasing
effort to force blood through the valve
against abnormal resistance. As time goes
on the overtaxed heart nluscles beCOlne pro-
gressively weaker and eventually heart
failure results.
MITRAL VALVOTOMY.
At operation a posterolateral incision is
nlade through the fourth costal interspace.
Adequate opening of the thorax depends
upon the bucket-handle action of the ribs,
which are widely separated by a rib
spreader. It is sometilnes necessary to
resect half an inch of rib (usually the fifth)
posteriorly. The lung is retracted to display
the posterolateral aspect of the pericardium,
which is opened for a length of four inches
to give access to the left auricular appen-
dage. U sing a special clanlp across the
base of the appendage to control bleeding,
an incision is made in the appendage just
sufficiently long to adnlit the surgeon's index
finger.~ The operation thereafter beconles a
?lir:d procedure. The right index finger
1S Introduced through this incision. The
clamp is released, allowing the finger to
enter the left atriunl and to palpate the
upper surface of the nlitral valve in order
to assess the state of the cusps and the
size of the opening. The conlnlissures are
then split with strong digital pressure which
ll1Ust be released the instant the splitting
has taken place. As it is dangerous to
obstruct the ftovv of blood conlpletelv for
lnore than the duration of three heart beats,
the finger must not block the mitral valve
orifice for longer than that time. Successive
attelTIpts lnay be necessary to obtain
adequate splitting, and even repeated efforts
nlay fail. In that case an attempt is made
to cut the cOffilnissures with a valvotome-
a small blade attached to the surgeon)s
index finger. When as complete a splitting
as possible has been achieved, the finger is
withdrawn and the clanlp is re-applied, the
incision in the auricular appendage is
sutured with silk, and the chest is closed.
A basal drainage tube is usually inserted
into the left pleural space and it is connected
with an underwater drainage bottle.
Following a successful splitting a far
larger volume of blood is able to pass
through the mitral valve against a greatly
decreased resistance. There is no longer a
banking up of blood in the left auricle and
in the pulmonary vessels, nor the saIne
sluggishness of the circulation as a whole.
THE PREOPERATIVE CONDITION.
As mitral stenosis occurs lnnch more fre-
quently in the female than in the male (a
group of 50 patients at the Royal Mel-
bourne Hospital included 40 wonlen and 10
men) the feminine gender will be used
throughout this paper.
The general condition of these patients
varies with the severity of the heart disease.
Exercise tolerance is usually low and they
may be so incapacitated as to be practically
bedridden, becoming dyspnceic on the
slightest exertion. Others are able to do
part or all of their own housework, and even
to play a mild ganle of golf.
The physical signs due to the deficient
circulation, which are apparent to the
physiotherapist, may include an abnorlnally
high bluish-red colour of the cheeks and lips,
distended veins of the neck, cedema and
discoloration of the lower limbs, and poor
respiratory l1l0Vetnent. Pleural and peri-
toneal effusions l1lay also be present. Such
patients are frequently upper chest breathers
and exhibit the corresponding changes in the
thoracic con~ours. They are often tense,
finding Inarked difficulty in relaxing and in
achieving adequate diaphraglnatic excursion.
Lateral movelnent of the chest may also be
linlited. In a patient with severe carcliac
dIsability, where the pounding of the heart
is apparent when giving manual localized
breathing, the respiration is shallow and dis-
organized, and the patient is fearful of
attempting and, probably, incapable of
taking a reasonably deep breath. These
unfortunate people are in consequence
nervous and apprehensive, and cannot fail
to be aware of the gravity of their condition
or of the severity of the operation con-
fronting them. They therefore need all the
encouragement and reassurance that catl be
imparted to thein.
All medical measures are taken to ensure
that the heart and general health are in the
best pos~ible condition for operation.
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TABLE 1. Vital Capac~ty Before Mttral Valvoton~y
zn F1tfty Patients at the RO'J'al Melbourne
Hospital
PREOPERATIVE PHYSIOTHERAPY.
Physiotherapy commences with training
in relaxation to relieve the tension of the
whole body. This may be difficult to
achieve. Breathing is taught as for a
thoracotomy with a left approach. Dia-
phragmatic breathing is given at first, prob-
ably in side-lying against several pillows,
in which position the abdominal muscles
are more easily relaxed. Then, with the
patient sitting supported by four or five
pillows, it is repeated and, when mastered,
unilateral localized excursions are shown for
the following areas: right and left lateral
basal, left upper lateral, and left posterior.
A few days before operation, left apical
excursions, with careful control of the right
apex, short diaphragmatic breathing, and
sonle practice in coughing for the ('learing
of any postoperative mucus from the lungs
completes the respiratory preparation
The usual position adopted by a patient
following a left thoracotomy is demonstrated,
that is, a lateral lean of the body to the
right, a scoliosis with the concavity to the
left, the left shoulder depressed, the left
iliac crest raised, and the Iunlbar spine
rounded \vith a crease across the upper
abdomen. The necessity for keeping the
spine as straight as possible is nlade clear.
Simple elbow circling and elevation of the
left arm is shown. The inlportance of post-
operative localized breathing as taught, of
coughing, and of keeping the lower limbs
active, is explained and emphasized. The
vital capacity is measured. It is usually low
and indicative of the respiratory incom-
petence. In 50 patients at the Royal Mel-
bourne Hospital undergoing preparation for
mitral valvotomy, the preoperative vital
capacity readings varied fronl 900 to 3800
cubic centimetres, in the following manner
(Table I) :
(Normal atmosphere contains about 20% of
oxygen.) The unit also maintains the
desired temperature of 62° F. to 66° F. and
a relative humidity of 70%. A wet and
dry bulb thermometer hangs inside the tent,
from which wet and dry temperature read-
ings are taken, and the unit is adjusted
accordingly. Access may be gained to the
patient (without lifting the tent back)
through two zipper openings, some one and
a half to two feet in length on either side
of the tent (Figure III).
On return from the operating theatre, the
patient may be put into the resuscitation
rTGljRE III An oxygen tent In use The patIent
depIcted hel e had undergone mIt! al valvotolTIy
the day before thIS photograph wa:, taken
OXYGEN TENT.
An oxygen tent consists of a mobile
refrigeration unit, to the active side of which
is attached a polythene tent (Figure III).
This tent is tucked firmly under the Inattress
on all sides except across the patient's legs,
where it is rolled into a sheet, thus prevent-
ing the entry of outside air and the con-
sequent lowering of the oxygen content of
the air within the tent. Piped oxygen passes
into the tent through the refrigeration unit,
raising the oxygen content to 40% or 50%.
2
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of PattentsCubtC Centtlt1etres
1,000 and below
Above 1,000 to 2,000
Above 2,000 to 3,000
Above 3,000 to 4,000
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ectomy can be performed. Left ventricular
failure may occur after mitral valvotomy,
because the left ventricle is suddenly called
upon to deal with a greater stroke volume
of blood through the freshly opened mitral
valve than the volume to which it has been
accustomed for many years. As the treat-
ment for this condition is absolute rest,
maximum oxygen, and appropriate drugs.
culation, and can prove fatal. A thrombosis
can originate in the pulmonary circulation,
causing a pulmonary infarct-a necrotic area
of lung tissue, produced by an obstruction
to the local circulation-or may occur in
the veins of the calf, an embolus passing
via the inferior vena cava, the right auricle,
the right ventricle, and the pulmonary
artery to the pulmonary circulation. If the
clot lodges in an accessible vessel an embol-
POSSIBLE POSTOPERATIVE
COMPLICATIONS.
As well as shock, sepsis, and h~morrhage,
which may follow any operation, the main
postoperative complications are emboli and
left ventricular failure. If clots are present
in the left auricle, they may be released at
operation, may travel to the cerebral cir-
POSTOPERATIVE MANAGEMENT.
When the patient becomes conscious and
her blood pressure has reached 100 milli-
metres of mercury, she is slowly raised into
the usual postoperative thoracic position and
supported by pillows arranged with as little
pressure as possible on the incision and
drainage tube (Figure IV, A, B, and C).
She should not be sitting bolt upright, but
be inclined slightly backwards from the hips,
with the lumbar region well supported.
Notice the slight backward slope of the
pillows in the diagram. This position lessens
backache and helps to prevent flexion of
the lumbar spine, thus facilitating dia-
phragmatic excursion and allowing free air
entry into the bases of the lungs. The basal
drainage tube is nlilked regularly by the
nursing staff. It allows the exudate due to
the trauma of the operation to escape into
a closed drainage bottle. The patient also
has an intravenous infusion made into the
forearm, which is discontinued on the
mort:ing after the operation. Blood pres-
sure reading and the pulse rate are taken
quarter-hourly for the first night, half-
hourly for the next day, hourly for the
second night, and so on. The resident
nledical officer must be notified if the pulse
rate is over 100 beats per minute or the
blood pressure reading less than 100 milli-
metres of mercury.
room, where she can be nursed in an oxygen
tent If necessary. Sometimes intranasal
oxygen is also given, so that the oxygen
supply is adequate even though the oxygen
content is lowered due to unavoidable
opening of the tent. Alternatively, she may
be put back into the ward and be nursed
with or without intranasal oxygen. If an
oxygen tent is used, she remains in it for
the first few days, being allowed out for
gradually increasing periods until her con-
dition warrants her removal from the resus-
citation room back to the ward.
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only mInImum breathing and coughing,
together with massage and passive move-
ment to the lower limbs can be given.
POSTOPERATIVE PHYSIOTHERAPY.
~There are two Inain differences between
the physiot11erapy for a patient who has
undergone heart surgery and for one who
has had any other thoracotonly. Firstly,
she must never be fatigued in any way by
the treatluent. Following chest surgery
other than that of a tuberculous origin, the
patien.t is often subjected, particularly after
resectIons for bronchiectasis, to an intensive
and ~ometimes strenuous reginlen of breath-
ing, coughing, and general activity. In
cardiac surgery this is by no means the
case. The heart must not be put to any
extra strain, though the patient Illust do
S?ll?e br~athing and coughing, only per-
sIstIng WIth the latter if mucus is obviously
presen~. It is essential that the physio-
therapIst develops an appreciation of the
patient's condition and is able to assess
the amount of exertion she can safely take.
!he handling of the patient is of the utllloSt
Importance at this early and sometilnes
critical stage. It nlust b~ confident o-entle, b ,
and smooth, if she is to receive the tnaximal
benefit fronl the physiotherapist's efforts.
Secondly, as the general circulation rate
is usually 111uch reduced before operation,
and even nlore so afterwards until the heart
reco:rers fronl the operative traUtlla, pre-
cant.lons lllUst be taken to prevent the for-
I11atlon of thro111bosis in the lower limbs
. '
and possIbly pu]nl0nary elTIbolus. There-
fore, careful attention is given to the
circulation of the lovler limbs. Massage,
passive and active ITIOVenlents, drainage by
elevation of the legs for some seconds, and
raising of the foot of the bed, all assist the
venous return.
In the early postoperative days, at least
until the patient is retnoved fronl the resus-
citation room, the physiotherapist must
always consult the resident medical officer
and study her chart before treating the
patient, to ascertain her condition and for
instructions as to how ll1uch physical activity
she may be given. If her condition is poor,
arm movements must be omitted, breathing
and coughing modified, and only passive
nl0vements given to the lower limbs. If
the patient is nursed in an oxygen tent at
first, the zipper is opened no more than is
absolutely necessary. Later, however, the
tent may be turned back for gradually
increasing periods but, should she show
signs of becoming blue or if her respiration
alters, the tent must be replaced at once,
as lack of oxygen is disastrous to a strained
myocardium.
The average progression of physiotherapy
is along the following lines.
First Day.
The patient is made as conlfortable as
possible, with rearrangement of the pillows
if necessary and gentle correction of her
position. Every endeavour is made to
~ncourage her to relax. Localized breathing
1S comnlenced in the following areas: dia-
phragmatic, right lateral basal, left apical,
and left upper lateral. Gentle elbow
circling and assisted active elevatiol1 of the
left arm (two or three times) follows. The
localized breathing is repeated, and the
patient is helped to cough, with her chest
supported firmly by the physiotherapist.
Massage, cc,nsisting of long, deep effleurage,
and c0111bined nloveillent, is given for about
three to five 111inutes to each lower lilub.
This COlnmences on the thigh, then passes
to the leg and foot and, finally, the treatment
to the thigh is repeated. Massage is con ooJ
centrated on the nledial surface of the thigh
and on the calf where the large veins are
situated. Then follow active knee flexions,
perfornled perhaps t,vice, dorsi- and plantar-
flexion of the ankle, foot circling, and a
repetition of the knee flexion. The limbs,
vV'hich are treated separately, can be elevated
several times by the physiotherapist and
held so for some monlents, to aid the
venous return.
Treatment as for the first day is given
on each of the successive days, with the
following additions and alterations.
Second to Third Day.
The drainage tube is renl0ved bv the
resident medical officer. Left lateral 0/ nasal
expansion is commenced.
Third to Fourth Day.
If the patient has been nursed in an
oxygen tent, she may either be out of it
altogether or for lengthening periods. The
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localized breathing can be given for the
third time to each area after the lower limb
movements.
If she is moving her legs freely, massage
is discontinued.
Sixth Day.
If her condition is satisfactory, the patient
may be allowed to sit out of bed for a short
time.
Second Week.
In the second week easy mobilization
exercises are commenced. Thebe consist of
shoulder shrugging and circling of the
scapulre to loosen the muscles of the
shoulder girdle, trunk rotation, trunk
flexion, static extension of the whole spine
with approximation of the scapulre and,
finally, lateral flexion of the trunk to either
side. These movements should be done
before a mirror two or three times each,
either in bed, sitting on the edge, or while
sitting out of bed. Later, lateral flexion may
be carried out with one arn1 in the neck-
rest position, and will be made easier if
slight resistance is given by the physio-
therapist. By the end of the second week
the patient may be permitted to walk to the
toilet. Correction of her posture is shown
in sta~ding for a short time, with particular
attentIon to any tendency towards scoliosis
with the concavity to the side of the
thoracotomy.
Third Week.
In the third 'Week the treatment becomes
s~i~htly more energetic and. may be done
sIttIng on a stool before a mIrror. Bilateral
basal expansions are now included and,
later, combined with diaphragmatic breath-
ing. Trunk flexion can be given from
standing, the patient being taught to "curl"
and "uncurl" the spine and to tilt the pelvis
to correct lordosis if present. Diaphragmatic
breathing is shown in standing, at first
leaning slightly forward from the hips, with
the forearms resting on a support, and then
in the erect position. Progression is made
to walking on the spot in the above positions
and walking, both in rhythm with respira-
tion, making expiration longer than inspira-
tion; for example, breathing out while
taking two or three steps, and breathing in
while taking one or two steps, according to
the patient's respiratory comfort.
Fourth Week and Later.
All exercises and progress are very care-
fully graded for each patient, who should
never be fatigued after treatment. On dis-
charge from hospital she should have full
mobility of the trunk and shoulder, reason-
ably good posture, chest excursion, and
respiratory control. Although the vital
capacity, taken at this early stage, is almost
always lower than is the preoperative
reading, patients frequently state that
breathing is far easier than it was prior
to operation. (In twenty patients tested,
only two had a higher postoperative vital
capacity.) During the fourth week, or
earlier, the patient is usually discharged and
ren1ains in bed at home until the end of six
weeks from the date of operation. From
then on she may gradually increase her
activity until at the end of three months
from the operation, when, although she has
probably almost reached her maximal
physical activity, some further improvement
can be expected over the next twelve to
eighteen months.
SUMMARY.
Mitral valvotomy for physiotherapists has
been discussed under the following headings:
Anatonly, Mitral Stenosis, Mitral Valv-
otomy~ The Preoperative Condition, Pre-
operatIve Physiotherapy, Oxygen Tent,
Postoperative 1\Ianagement, Possible Post-
operative complications, Postoperative
Physiotherapy. The extreme importance of
careful handling of the patient, without
producing fatigue, and of the maintenance
of an efficient circulation in the lower limbs,
has been stressed. In other respects the
physiotherapy regimen follows the general
rules laid down for any thoracotomy.
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